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INTRODUCTION OF DIGITAL EMISSIONS INTO THE HIGH FREQUENCY BANDS ALLOCATED TO THE BROADCASTING SERVICE
Introduction
The World Radiocommunication Conference held in Geneva 9th June to 4th July 2003 (WRC-03) encouraged the introduction of digital modulation into the HF bands allocated to the broadcasting Service by making a number of changes to the ITU Radio Regulations. These changes provide the framework for the introduction of digital emissions (DRM) into the HF bands.
Article 12 of the ITU Radio Regulations provides the regulatory framework while WRC-03 Resolution 543 provides the planning criteria to be used on a provisional basis as there is currently little practical experience for the introduction of digital emissions into the HF bands allocated to the broadcasting Service.
It should be noted that the HF Co-ordination Groups recognised by the ITU deal with the practical aspects of co-ordinating frequency requirements to produce seasonal plans for the broadcasting Service in the HF bands based on Information provided by the ITU Radiocommunications Bureau under the provisions of Article 12.
This document provides Information that may be of use to these HF Co-ordination Groups when introducing scheduled broadcasting requirements into the HF bands
Options
There are probably two different methods for introducing a new modulation System into the HF spectrum; reserve a portion of existing spectrum solely for the new System or introduce it into existing spectrum so that it co-exists with the existing analogue modulation System.
1) Anywhere in Existing HFBC Spectrum
The concept would be to introduce digital alongside analogue transmissions relying on the Co-ordination procedure of Article 12 of the Radio Regulations to minimise interference potential between requirements.
a) Advantages
•    Provides broadcasters with a flexible means of introducing digital emissions when required;
•    Broadcasters can switch existing transmissions on any frequency from analogue to digital and vice versa whenever they wish. This can be done as and when needed provided the interference potential of a transmission is not increased;
•    No reduction in spectrum available for analogue transmissions;
•    Allows an element of experimentation to gain experience of planning for digital transmissions.

b)  Disadvantages
•    Interference potential of digital emissions is unknown from practical point of view. Existing analogue emissions could therefore experience unexpected interference;
•    Digital reception may suffer from unexpected interference from analogue transmissions.
2)  Partition Existing HFBC Spectrum
The concept would be to: -
•    Determine a sub-band within either some or all of the existing HF broadcasting bands;
•    Arrange a process to remove existing analogue transmissions from these bands;
•    Introduce new digital transmissions into the sub-bands;
•    As an individual sub-band becomes fully utilised, repeating the process until the band has been converted to an all-digital environment.
a)  Advantages
•    It is easier to plan digital Services in an all-digital spectrum as it is not necessary to consider interference from analogue transmissions;
•    Digital emissions could be introduced using the lowest power necessary to achieve a satisfactory service. With lower power, spectrum efficiency may be improved
b) Disadvantages
•    Existing HF broadcasting bands are already congested particularly the lower frequency bands. Displaced analogue transmissions would therefore increase congestion in the all-analogue sub-bands;
•    Broadcasters may not be prepared to move long-established Services from a frequency if it was within one of the sub-bands earmarked for digital emissions;
•    Sterilises a portion of spectrum as not all broadcasters will want to transfer to digital in the same or similar timescale. Timescales for the introduction of digital emissions are likely to be very different throughout the world;
•    Will need to have sub-bands in all bands to cope with propagational changes between seasons and over the sunspot cycle
It has been suggested that the WARC-92 bands could be used for this purpose. However, the WARC-92 bands are already in use for analogue broadcast transmissions although not officially available to the broadcasting service until 1st April 2007. This is too late for the introduction of digital emissions as the process started in June 2003.
Possible variations in approach
Although there are these two basic options, it is conceivable that both methods could be used in combination to satisfy particular requirements in particular circumstances and bands.
As the lower bands used by the broadcasting service are heavily congested, it would be difficult to consider even a small sub-band for digital only transmissions. However, the higher bands are often less congested allowing consideration of a form of partitioning. This may not need to

be a firm partition but could take the form of a recommended part of the frequency band where a majority of digital emissions could be located.
The development of a digital modulation System for use in the HF bands has already led to consideration in some countries of using the HF bands for line-of-sight community broadcasting. This could be achieved by using low power transmissions in the 26MHz band. However, careful consideration would be needed to ensure that these Services do not inhibit the use of this band for international, long-distance broadcasting. To achieve this, it may be necessary to partition the 26MHz band in a different manner so that international broadcasting uses one sub-band and the line-of-site transmissions uses the other sub-band. This concept is only feasible in the 26 M Hz band as the other HF bands are used more extensively for international broadcasting world-wide.
Conclusions
Taking all of these factors into consideration, it seems that the most practical approach would be to introduce digital transmissions into the existing spectrum alongside analogue transmissions. However, it may be worth considering a mixed approach whereby digital is introduced in separate sub-bands in the higher frequencies but mixed in with analogue transmissions the lower frequency bands.
As the HF Co-ordination Groups deal with the day-to-day planning and co-ordination of the HF broadcasting bands, they are in the best position to determine the most effective way to introduce digital transmissions.
These HF co-ordination groups (HFCC/ASBU/ABU-HFC) will need to agree some simple rules when introducing digital transmissions whether this is a totally new requirement or is in the form of converting existing requirements from analogue to digital. Apart from agreeing the approach, the main rule may be that the power of a digital transmission must be reduced by 7dB compared to an equivalent analogue transmission. This value could be varied in light of practical experience
In addition, the protection criteria, analogue to digital and digital to analogue etc., will need to be incorporated into the existing calculation process used within the co-ordination groups. Rather than the full set of tables in ITU-R Recommendation BS.1615, the simpler table agreed at WRC-03 could be used. Again, these values could be adjusted in light of experience.
Although it undoubtedly provides a major improvement in audibility, there are still a number of uncertainties about digital modulation and its impact on planning. Among these are: -
•    Will fewer frequencies be required to provide the same reliability of Service?
•    Will frequency diversity substantially improve overall reliability?
•    Will it be possible to provide more than one audio channel per frequency reliably to a particular service area?
These issues will require further study.
